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Abstract—This essay examines the state of the history of human-computer interaction

(HCI) from multiple fields of study. In many ways, there is a lack of consensus about what
we mean by not only HCI but also computer interfaces. I find that the different definitions

and approaches found primarily in history and media studies offer many different avenues
for scholars to continue exploring how humans and computers relate to each other. A
theoretical background on the topicis provided and then historical case studies concerning
both computer interfaces and the embodied use of computers are discussed to understand
what conversations are held in common and what areas are still left to be explored.

B Human-computer INTERACTION (HCD—our
relationship with computers at the moment that
we operate them using different kinds of input
and output and different parts of our bodies—
helps us to understand the effects that humans
and computers have on each other and how to
improve our experience of using computers. It is
a subject that we spend significant time on, in all
our forms of computer use, even if not con-
sciously aware of its details and intricacies. Yet,
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HCI is also nebulous and hard to define firmly.
There are two difficulties in assembling any kind
of canonical list of works on the history of HCL
First, what became immediately obvious when
trying to compile this historiography is that most
scholars who write on the subject do not use the
phrase “human-computer interaction.” Instead,
they talk about computer interfaces, input-out-
put devices, human senses and technology, or
the embodied use of computers. Overarching
phrases, many of which are particular to specific
historical contexts, sit alongside HCI, such as the
human-machine interface, the user interface,
human-factors design, and man-computer symbi-
osis. This plethora of broad phrases of course
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leads right to the second difficulty: What marks
the limit of “interaction?” That is, when discus-
sing the history of computer technology, what
does not count as HCI?

[ answer this question by dividing this histori-
ography into two, sometimes overlapping, areas
of HCI literature: computers/interfaces and
humans/bodies. I find that scholars tend to
explicitly or implicitly focus on one of these
sides more than the other, but that both concern
the meeting point where humans and computers
interact. Interfaces, however, further lack an
agreed-upon definition. For some scholars, the
interface is software on a screen—what the com-
puter displays that a person interacts with. For
others, the interface is the entire system of
human-computer interaction; it is the process of
merging, the coming together of, human and
computer into a relationship. The human, then,
is as much a part of the interface as the software
and the input and output. For yet others still, the
interface is a metaphor that takes varying forms,
primarily of desktops or doors. This multiplicity
of understandings of interface complicate a dis-
cussion of HCI that [ have approached by letting
scholars speak for their own view of what inter-
faces are while attempting to find commonality
between them.’

The first part of the history of HCI to be dis-
cussed then will be the history of interfaces that
humans interact with. Most scholarly works that
consider HCI are focused on computer interfa-
ces, often using the interface as a stand-in for
the place where human and computer meet and
interact. To get at the shape of the computer
interface in the history of computing, | examine
its place in overarching histories of computer
technology, then move into the major mile-
stones in HCI development from the perspective
of historical works, before concluding with
works that cover more specific topics related to
interfaces. The final, much smaller, part of this
historiography will involve works that consider
the embodied use of computers, primarily in
terms of the senses.

I argue that there are two major themes run-
ning through the history of HCI: the tension
between augmentation and user-riendliness in
how the computer and the user communicate
with each other and the trend toward increasingly
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invisible interfaces over time. For the most part,
the development of computer interfaces has
moved from one theme to the other, from dreams
of human augmentation to a goal and reality of
user friendliness, to predictions of the future of
invisibility and ubiquitous computer technolo-
gies. In terms of what such future interfaces might
consist of and a critical understanding of both
them and role of people in operating them, much
is unsettled.

This historiography is not limited to works
from the history of technology. In addition to
history, much writing on HCI comes out of sci-
ence and technology studies, media studies and,
within that, media archeology. Unsurprisingly,
these fields are frequently not in direct commu-
nication with each other. To the extent that
there are almost independent and parallel sets
of citations established within HCI literature.
However, there are a number of theorists that at
least somewhat cut across the disciplines: in
particular, Marshall McLuhan, Friedrich Kittler,
Sherry Turkle, and Lucy Suchman. These theo-
rists set the stage for the historical works that
follow them, establishing how the computer
might be thought of in terms of a media technol-
ogy that potentially offers a radically new form
of interaction with humans.

Although writing prior to when many of the
HCI technologies discussed here even existed,
McLuhan’s Understanding Media: The Extensions of
Man (originally published in 1964) is a natural fit
in this historiography; not only were his ideas
groundbreaking for media studies, but McLuhan
anticipated many of the concerns and issues that
would arise with developments in HCL? This is not
surprising considering that many computer devel-
opers themselves were also reading McLuhan and
were inspired by him. So there is a circularity to
how we read him today, as he influenced both the
technology and our understanding of it. The main
concept taken from McLuhan is his famous “the
medium is the message,” explained by him as:
“the personal and social consequences of any
medium—that is, of any extension of ourselves—
result from the new scale that is introduced into
our affairs by each extension of ourselves, or by
any new technology.” The growth of computer
technology underlies much of McLuhan’s writing,
although he only discusses it directly a few times.
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The way he talks about electronics and informa-
tion, however, presages the coming of new forms
of HCI that scholars would apply his words to:

“In this electronic age we see ourselves
being translated more and more into the
form of information, moving toward the
technological extension of consciousness
... By putting our physical bodies inside our
extended nervous systems, by means of
electronic media, we set up a dynamic by
which all previous technologies that are
mere extensions of hands and feet and teeth
and bodily heat-controls—all such
extensions of our bodies, including cities—
will be translated into information
systems.”?

These concepts would go on to inform theo-
ries of computers as technologies of human aug-
mentation, where the use of them could take
humans beyond not only physical abilities but
also mental. The interface of human and com-
puter can extend beyond the body, although, as
will be discussed, without any means to actually
leave the body fully behind.

Written more than 20 years later, in the midst
of the personal computer revolution, but not
translated into English until 1999, Friedrich
Kittler’'s Gramophone, Film, Typewriter is more
explicitly about the computer, in spite of its con-
cern with three older media technologies.’
“Those early and seemingly harmless machines
capable of storing and therefore separating
sounds, sights, and writing ushered in a technolo-
gizing of information that, in retrospect, paved
the way for today’s self-recursive stream of
numbers,” Kittler writes.® He builds upon McLu-
han, concerned with the changes taking place to
media with the rise of computer technology. Kit-
tler looked to the effects computers—and more
specifically, the coming of fiber optic data trans-
mission—would have on media: “The general dig-
itization of channels and information erases the
differences among individual media.”” The com-
puter as universal medium had come to pass, as
the technology began to subsume all other media
within itself, making its interaction with people
one of taking in all forms of media together.

The final two theorists I discuss also both
began their work on computers in the 1980s:
Sherry Turkle and Lucy Suchman. Turkle’s 1984
book, The Second Self: Computers and the Human

Spirit, tackles HCI directly, in the form of ethno-
graphic research she conducted on groups of
gamers, programmers, personal computer own-
ers, and hackers—both children of various ages
and adults.® One of the most important contribu-
tions of her work is an awareness of HCI being
different for different people.” This is HCI at the
most individual level, and by focusing on individ-
uals, Turkle is able to capture some of the com-
plexity of what interacting with computers
means for them. Drawing upon McLuhan, she
speaks to the power of HCI, for example, when
discussing a very young child who was learning
simple programming: “She is manipulating—per-
haps more problematic, interacting with—a com-
plex technological medium. And the degree and
intensity of her involvement suggests that (like
the children at the video games) it is the medium
itself and not the content of a particular program
that produces the more powerful effect.”’® The
power of the computer, for Turkle, is that “itis a
constructive as well as a projective medium.”"’
It is, from the book’s title, a “second self” and
also an “object-to-think-with.”’> The computer
not only provides an interface through which
people can learn about themselves, but it allows
them to create anything they can imagine. Such
possibilities, and the values that are embedded
in building a technology that allows for them,
run through this history of HCL

Written a few years later, Lucy Suchman’s
Plans and Situated Actions: The Problem of Human—
Machine Communication takes ideas from Turkle
in trying to understand how people are interacting
with new computer technologies from cognitive
science and anthropology perspectives.”® Such-
man conducted her study within Xerox’s Palo Alto
Research Center—one of the major sites for devel-
opments in HCI technologies—and explains that
“now for the first time the term ‘interaction’—in a
sense previously reserved for describing a
uniquely interpersonal activity—seems appropri-
ately to characterize what goes on between peo-
ple and certain machines as well. Interaction
between people and machines implies mutual
intelligibility, or shared understanding.”'* There
are three properties of computers that contribute
to their ability to be interactive for Suchman: they
are reactive, linguistic, and internally opaque. The
first two are a part of developments in the
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technology itself, in which computers have
become real-time and operable using increasingly
what she calls a “common language” instead of
mechanistic means.!®> The final property makes
computers less like other machines, as we cannot
see inside them similarly to how we cannot see
inside other minds. She explains that “the personi-
fication of the machine is reinforced by the ways
in which its inner workings are a mystery, and its
behavior at times surprises us,” therefore, “we are
more likely to view ourselves as engaged in inter-
action with it than as just performing operations
upon it, or using it as a tool to perform operations
upon the world.”’® Suchman then goes on to
explore the ways that computers are or are not
self-explanatory as intended by their designers,
finding overall that, due to limitations in how com-
puters are able to communicate, there is an asym-
metry in their interaction with humans.'’
Ultimately, however, she argues that probing the
limits of machine capabilities can tell us some-
thing about those of humans, as “the attempt to
build interactive artifacts, taken seriously, could
contribute much to an account of situated human
action and shared understanding.”'® All four theo-
rists together, then, offer a framework within
which HCI can be examined: that of a universal
medium that interacts with people in highly con-
textual and individual ways and one that they can
relate to as external yet intimately connected to
themselves. This gives us a background that
scholars studying the history of HCI then built
upon in different ways.

F STOR OGRAPHY OF COMPUT NG
THFROUGE THE NTERFACE

Broad overarching histories of computing
tend to touch upon HCI to various degrees,
largely by discussing some of the core events in
the development of HCI. These historical high
points will be discussed shortly. At a more theo-
retical level, however, the most substantive con-
sideration of HCI in comprehensive histories can
be found in Paul Ceruzzi’s 2012 condensed vol-
ume, Computing: A Concise History.]9 Ceruzzi con-
siders HCI, under the guise of the human-
machine interface, to be one of the core four
themes running through computer history, along-
side the digital paradigm (the use of binary to
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encode information and control electronic
machines), convergence (of different technolo-
gies together into new ones), and advancements
in solid-state electronics. He describes the theme
of HCI as “a broad one: it ranges from philosophi-
cal implications about humanity to detailed ques-
tions about machine design.”® For Ceruzzi, how
humans interact with computers is at the heart of
what studying computers is all about and gets
at philosophical questions of the differences
between humans and machines.

There are two major popular books that explic-
itly set out to uncover the history of HCI: Howard
Rheingold’s Tools for Thought: The History and
Future of Mind-Expanding Technology and Stephen
Johnson’s Interface Culture: How New Technology
Transforms the Way We Create and Communicate.*!
Rheingold’s book, first published in 1985, was the
first to chronicle the major developments in HCI
and the main developers behind them. While its
history reads as overly simplified today, he pro-
vides an account of increasing interactivity in
computing over time. His history travels from the
19th century with Charles Babbage and Ada Love-
lace up until the 1980s and the beginning of the
consumer Internet, going through the people he
labels (in chronological order) as patriarchs, pio-
neers, or infonauts.?> Looking forward from the
mid-1980s, Rheingold predicted the future of com-
puter technology as moving toward a “new
medium for human thought,” “mind-amplifying
machines,” and “empowerment.”** His view of
computer technology was very in line with, in par-
ticular, the 1970s developers he discusses, ideas
of the computer as the ultimate universal machine
and communication medium that held the poten-
tial to unlock and augment the human mind
through our interaction with it. And though Turkle
was writing just before him, these ideas are also in
line with the potential she grants the computer to
change the human mind, particularly as the tech-
nology becomes more ubiquitous.

Published roughly a decade later, Johnson’s
Interface Culture takes a similar tack through the
history of HCI as Rheingold but divided into dif-
ferent aspects of the computer interface with a
mix of both well-known and more obscure case
studies, including the desktop, windows, links,
text or word processing, and intelligent agents.
Continuing Rheingold’s view of the computer as
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communication medium, and building upon both
McLuhan and Turkle, Johnson ultimately argues
that “The interface serves as a kind of translator;
mediating between two parties, making one sen-
sible to the other. In other words, the relation-
ship governed by the interface is a semantic one,
characterized by meaning and expression rather
than physical force.”?* That is, what makes the
computer different from other technologies is
that it is “a symbolic system from the ground
up” and “more often than not, this representa-
tion takes the form of a metaphor.”? As a
machine that must communicate with its users
in a language they can understand, the computer
interface provides a kind of distancing between
the user and machine—a translation of each half
of the relationship but also a meeting place for
the two of them to communicate. This is similar
to Suchman’s discussion of conversation
between humans and computers, though for her,
it is a form of communication that remains yet
asymmetrical.?® Johnson’s hope, at the time,
was that the metaphor the computer used to
translate to the user would eventually move
beyond the familiar desktop one into something
that would allow for new forms of interactivity
between humans and computers.

Out of both of these works then, there is an
emphasis on HCI in the form of the kinds of com-
munication from one to the other, along with the
general increase in interactivity over time and
perhaps a goal of human augmentation. These
themes run through each of the major historical
episodes, each of which offers an opportunity to
compare interpretations from different scholars
on exactly what was happening with HCI at the
time and what it means for the history of com-
puter technology. The historical cases presented
here do not cover every major development in
HCI but are instead those most often touched
upon by scholars.?’ One complication with this
history is that while humans and their bodies
have not really changed over the course of com-
puter history, the computer has changed tremen-
dously, making the computer of today something
that looks and is used very differently than the
computer of the mid-20th century. Dramatic
changes in interaction are one of the hallmarks of
computer development. Paul Dourish describes
the changes that took place over this history as

moving from electrical to symbolic to textual to
graphical, in terms of how information is pre-
sented to the user and the different cognitive and
physical abilities users draw upon to communi-
cate with the computer, a pattern that can be
seen within each of these historical cases.?®

The first major historical moment occurred
during the 1940s and World War Il. Ceruzzi dis-
cusses the emergence of operations research
and its efforts to make new technologies work
with their military users; he concludes that com-
puters “are effective when their operation—and
programming—is pushed down to the user level,
whoever that user may be. And the plasticity of
computers, the very quality that sets them apart
from other machines, will always mean that their
use will never be intuitive or obvious.”® This
gets at one of the major currents running through
HCI history, the tension between user-friendli-
ness—being able to pick up a new computer and
intuitively figure out how to operate it—and
larger aims of human augmentation through com-
puter technology. A related core question con-
cerns who or what should adapt to whom; that is
“Do we construct machines that do what is tech-
nically feasible and adapt the human to their
capabilities, or do we consider what humans can-
not do well and try to construct machines that
address those deficiencies?”® Ceruzzi argues
that this question, too, was first starting to be
worked out during this time, although the impli-
cations of it continue until today.

One imagined, interactive technology from
this time that scholars regularly examine is
Vannevar Bush’s Memex—the hypothetical
information manipulation machine he wrote
about in his 1945 essay, “As We May Think.”*'
The Memex was to be a library technology, a
machine that people could use to access infor-
mation (stored on microfilm) and add their own
annotations or notes of what they discovered. It
was a predecessor to hypertext and the Internet,
but in analog form, which provided for a different
sense of distancing than later digital computer
interfaces. In the book based on his 2015 museum
exhibit at the Bard Graduate Center, called the
Interface Experience, Kimon Keramidas argues
that “Because Bush was working in an analog
world, these designs have a physical approach-
ability that is harder to find in contemporary
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computers, whose components have been maxi-
mized for size and efficiency by decades of minia-
turization.”*? This is the opposite of an invisible
interface; it is one literally at the user’s fingertips,
in front of them, in a way that cannot fade into
the background, as the technology being used
was also the furniture it rested within, with its
microfilm whirling it brought forth what the user
requested. “As a result, there is a more direct
connection between the physical design of the
Memex’s interface (a term that Bush does not
explicitly use) and the perceived improvements
in information access experienced by the user.”
These perceived improvements were its poten-
tial to augment human intellect, in this case, by
enhancing our memory and ability to navigate
large amounts of information.

Beginning at the same time as these initial ques-
tions of HCI, the field of cybernetics would take
them up in a slightly different direction. While
about the interaction of humans and machines,
cybernetics was more concerned with systems
comprised of human and machine components or
models of such, rather than the individual human
using a machine. It was about understanding the
world as human-machine systems, where we
could consider HCI to be about the moment where
a human sits down and interacts with a machine.
One of the first to examine the history of cybernet-
ics and its relationship with HCI was Paul Edwards’
1996 book, The Closed World: Computers and the
Politics of Discourse in Cold War America.®® He dis-
cusses the role of human-machine integration in
cybernetic projects during the Cold War, defining
this form of HCI as “building weapons, systems,
and strategies whose human and machine compo-
nents could function as a seamless web, even on
the global scales and in the vastly compressed
time frames of superpower nuclear war.”** Signifi-
cantly, by having this “seamless web” as a goal,
the humans in the systems become changed,
made into components of the system alongside
machines, instead of individual users:* “Effective
human-machine integration required that people
and machines be comprehended in similar terms,
so that human-machine systems could be engi-
neered to maximize the performance of both kinds
of components.”*® Edwards explains how fitting
humans into systems became a problem of
psychology, with an understanding of that
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relationship that he takes from Turkle of the com-
puter as a “second self,”3? within the emergence of
cognitive science as a field. New possibilities for
HCI arose within “cyborg discourse,” “concerned
with the psychological and cultural changes in
self-imagining brought on by the computer meta-
phor.”*® There is a merging of human and com-
puter here, into systems but also into cyborgs,
altering both as they adapt to and are understood
through each other.

Moving into the 1960s and 1970s, a technologi-
cal shift took place in how commercial and educa-
tional computers were used: the movement from
batch processing to time sharing in mainframes.
This change involved an entirely new form of HCI,
from the separation of labor between pro-
grammers designing and writing their programs
and operators feeding the punchcards into the
computer to individual users sharing one com-
puter at more or less the same time at separate ter-
minals, along with new possibilities for computer-
mediated communication of human-to-human via
the terminals. This also marked a change in HCI
that prioritized the users’ time more, instead of
just the computer’s, and brought interaction with
computers into the hands of students at schools
across the country.® Edwards describes some of
the problems with HCI during the batch process-
ing era, particularly involving the wait for the com-
puter to work through batches while trying to do
debugging.® This was a form of HCI that was fun-
damentally impersonal; time-sharing would then
present a new practice of interaction with main-
frame computers, where every user is treated by
the computer as though they are, if operating opti-
mally, the only one present. Edwards explains the
significance of this as that “it would permit individ-
ual users to operate the computer ‘interactively’'—
privately, personally engaged with the machine,
without the need for queues and delays between
program runs. This, in turn would create the possi-
bilities of on-line debugging (fixing programs while
they were running, with the effects of each change
instantly visible to the operator), use of graphic
displays rather than paper output, and a myriad of
other ‘interactive’ features.”*' These new ideas of
interaction were one of the core takeaways of
time-sharing, demonstrating possibilities for HCI
that would influence developments during the fol-
lowing decades.
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Douglas Engelbart’s oN-Line System, mouse,
and the “Mother of all demos” are perhaps the
single most well-covered moment in the history
of HCI. The most in-depth and rich in primary
sources is Theirry Bardini’s book, Bootstrapping:
Douglas Engelbart, Coevolution, and the Origins of
Personal Computing.*> Working within history
and science and technology studies, Bardini pla-
ces Engelbart at the start of ideas of computer
interfaces that would later result in the graphical
user interface (GUI) of the Alto and become
entrenched in the personal computer with the
Macintosh. People are at the heart of Bardini’s
take on Engelbart, but it is a view of people com-
ing out of cybernetics and systems theory, as
well as from the ideas behind Bush’s Memex:
“Engelbart and his associates conceived of the
personal interface as a hybrid entity derived
from both the human and nonhuman partici-
pants. That is, it was understood to operate by
means of representations, symbolic and mate-
rial, derived from both, some appearing elec-
tronically via integrated circuits and display
screens, some deriving from the physical and
mental abilities of the people that the designers
of the technology imagined using and benefiting
from them.”® Engelbart’s vision, as a system
designer using his own machine, would play a
particular role in how he pictured future users
interacting with computers, involving his posi-
tive-feedback influenced bootstrapping: humans
and computers coevolving as they learned how
to communicate with each other in an “iterative
and coadaptive learning experience.”** This
coevolution would take place through communi-
cation between human and computer, similar to
Suchman'’s take on HCL

Fred Turner echoes this relationship between
cybernetics, the Memex, and Engelbart’s vision
for computer technology, in his book, From Coun-
terculture to Cyberculture: Stewart Brand, the Whole
Earth Network, and the Rise of Digital Utopian-
ism.*® Turner argues that “Engelbart saw the indi-
vidual and the computer, like the group and the
computer system, as complementary elements in
a larger information system—a system that
would use cybernetic processes of communica-
tion and control to facilitate not only better office
communication, but even the evolution of human
beings.”*® Keramidas views Engelbart’s interface

similarly but takes the idea even more abstract:
“Engelbart’s understanding of the ‘man-machine
interface’ was that it was a boundary or coupling
across which energy flowed when human actions
and artifact actions were exchanged. He believed
the interface to be a border condition that
occurred when the human interacted with the
machine, not something that consisted of the
user and/or material artifacts of the computer.”™’
These visions of the interface as the entire sys-
tem of HCI or the flows of information between
different parts offer scholars a useful tool, one
that does more than just reduce the interface to
software but forces a consideration of the role of
human bodies in this relationship.

Engelbart’s interface, on the computer side,
consisted of three input devices (keyboard,
mouse, and chord keyset) and graphical output
on a computer screen; the interface was the
place where the user met these technologies.
What is striking about these devices is the place
of the body in their operation, as these devices
were intended to fit humans ergonomically and
be easy to use. Engelbart thought of the com-
puter as a prosthesis for the human mind and
his input devices as prostheses for the body.*
Bardini explains, however, that Engelbart’s
grand vision of bootstrapping would ultimately
fail, as instead “user-friendliness, not coevolu-
tionary learning, became the norm in the design
of human-computer interfaces.”* This is a major
tension in computer interface development, con-
cerning what aspects of computers are easy to
pick up and what is the ultimate intended goal
for the user from the designer. There are clashes
between augmentation—computers that might
be difficult to initially learn such that they
would push the user to evolve alongside the
computer—versus user-friendliness—computers
that would be intuitive to pick up and use by
anyone regardless of their familiarity. Bardini
suggests a future interface that lies in a middle
ground, such that with the right interface tech-
nologies, Engelbart’s vision of the user can
match what users themselves want to do, once
they are able to do s0.*’

Johnson adds another dimension to Engelbart’s
interface vision, arguing that the mixture of direct
manipulation and graphical interface brought in a
new distance between the user and computer,
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similar to Keramidas’s take on Bush’s Memex, how-
ever, “the tactile immediacy of the illusion made it
seem as though the information was now closer at
hand, rather than farther away.”®' Part of this kind
of relationship between human and computer was
a reconceptualization of the interface as place,
which Johnson sees similarly to Bardini: “For the
first time, a machine was imagined not as an attach-
ment to our bodies, but as an environment, a space
to be explored.”? The computer might now prom-
ise a way to move beyond the body, into a new, ill-
defined, and nebulous space. However, the degree
to which this was possible will be explored later.
Another historical moment that is often men-
tioned in histories of HCI concerns the develop-
ments at Xerox PARC in the 1970s and early
1980s. Almost every work on HCI at least men-
tions either Alan Kay’s interest in portable, net-
worked computing and children’s education or
the creation of the Alto and its graphical interface
features. The most complete history of PARC is
Michael Hiltzik’s popular account, Dealers of
Lightning: Xerox PARC and the Dawn of the Com-
puter Age.>® At the core of the innovations to
come out of PARC were ideas of “personal” com-
puters, which operated not only in real-time but
truly one-on-one with humans, allowing for the
depth of relationships between humans and com-
puters that Turkle would eventually study. Hiltzik
explains that PARC researchers recognized that
time-sharing was not good enough in terms of the
form of HCI it allowed. To really improve mean-
ingfully would require three things: “placing com-
puting power in individual hands, delivering
information directly to the eyeball via a high-
performance display, and linking the computers
together on a high-speed network.” The Alto
would be the result of attempting to achieve this
new kind of HCIL. Dourish, writing on the history
of HCI while working at PARC, explains the impor-
tance of space, in a slightly different way than
with Engelbart’s system, in the GUI that was cre-
ated with the Alto: “information is spread out
over a larger screen area, so that the locus of
action and attention can move around the screen
from place to place or can even be in multiple pla-
ces simultaneously (e.g., in different windows).
The task of managing information becomes one
of managing space.” For Dourish, this marked a
new form of embodied interaction with the
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computer, involving cognitive abilities such as
“peripheral attention,” “pattern recognition and
spatial reasoning,” “information density,” and
“visual metaphors” that previously had not been
utilized when people interacted with computers.

Kay’s role in HCI history during his time at
PARC is particularly striking, as he was directly
influenced by McLuhan’s ideas, in similar ways
that scholars studying this history have been. If
the medium was the message, Kay believed that
a computer could be the universal medium, sub-
suming all others currently existing and still to
come within it.* But it was the interface through
which a user interacted with this medium. Kay
was interested in interfaces as being designed as
the “user illusion,”57 drawing upon notions of
theater and magic behind what is actually hap-
pening within the computer versus what is being
presented to the user, bringing in distancing
between what the user sees and what the com-
puter does.

Bringing the history of HCI more current takes
us to the role of digital media and the Internet,
involving how people interact with networked
computers, with each other through their com-
puters, with portable devices, and with media.
Johnson argued of the late 1990s when he was
writing that: “we live in a society that is increas-
ingly shaped by events in cyberspace, and yet
cyberspace remains, for all practical purposes,
invisible, outside our perceptual grasp.”58 To
understand a space as indefinite—or even vir-
tual—as the Internet, the interface was his
answer. He also saw a change occurring with the
rise of intelligent agents and developments in
artificial intelligence, where these programs were
becoming “the new interface paradigm.” This
required a rethinking of the metaphor of the
interface: from place or architecture to some-
thing livelier, “the computer as personality.”59
This goes beyond even Turkle’s argument for the
computer as a place to express or construct one’s
personality, to the possibility of the computer
taking on its own personality, independent of but
interacting with the user. Megan Ankerson also
sees power in the interaction with computers
through the Internet, explaining how the early
World Wide Web marked “a new imagined space,
a mediated realm that, according to accounts by
early web users, felt new, different, and strange
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and seemed to hold the potential to upend deep-
rooted hierarchies.”® Much of HCI history has
been future-oriented, especially so regarding
interaction with the Internet. Allowing humans to
access the hazy realm of cyberspace introduces
potentials for bringing the human mind into con-
tact with other minds within digital spaces, which
engenders a form of HCI that is increasingly about
human-human communication through human-
computer interfaces.

To conclude this history of HCI development,
[ would like to touch upon the intersection of
HCI scholarship with HCI development, in the
form of social computing. Dourish explains that
social computing involves the “application of
sociological understanding to the design of inter-
active systems.”® Suchman’s work is perhaps
the most well-known example of this meeting of
fields, during her time as an anthropologist
within Xerox PARC. In a more recent article, she
argues for the blurring of design and use, forcing
an awareness of a more coconstructive relation-
ship between system designers and users
(where each takes on actions of the other).%
This suggests a complication to the human-com-
puter relationship in HCI, as never being a one-
way street from designer’s intentions to user’s
activities, but, as Dourish explains: “Human-com-
puter interaction can be thought of as a form of
mediated communication between the end user
and the system designer, who must structure
the system so that it can be understood by the
user, and so that the user can be led through a
sequence of actions to achieve some end
result.”® According to these scholars, the future
of HCI lies in embracing a more complex under-
standing of how and why users do what they do,
allowing for the possibility of the kinds of rela-
tionships based on augmentation that develop-
ers throughout this history have called for.

CASE STUD ES N CONMPUTERS/
NTERFACES

There are a number of works on interfaces,
primarily from media studies, that do not fit
neatly into the history of major events in HCL
These works are responding to Kittler in various
ways, building upon and pushing back against
him, particularly regarding the power that he

grants technology and media (“Media determine
our situation...”®*). Lori Emerson’s 2014 book,
Reading Writing Interfaces: From the Digital to the
Bookbound, does the kind of nonlinear history
often found within media archeology. Emerson
builds upon both McLuhan and Kittler; however,
her take on McLuhan is much more in-depth
than other HCI works, as she goes far beyond
just using Understanding Media to try and get at
his ideas from throughout his career. Emerson’s
look at the practice of writing through the his-
tory of interfaces with different kinds of technol-
ogy involves “opening up how exactly interfaces
limit and create certain creative possibilities.”®
She takes a multifaceted view of what interfaces
are, arguing that an “interface is a technology—
whether it is a fascicle, a typewriter, a command
line, or a GUI—that mediates between reader
and the surface-level, human-authored writing,
as well as, in the case of digital devices, the
machine-based writing taking place below the
gloss of the surface. The interface is, then, a
threshold, but in a more complex sense than
simply that which opens up from one distinct
space to another distinct space.”®® As with many
of the other scholars here, the interface is much
more than the just the computer half of the
human-computer relationship; it is a place of
access, but that which it is providing access to is
more than just another space but to what is
being communicated altogether.®’

Emerson’s main interest is in the way that
interfaces have become increasingly not open
throughout their development, claiming that
“while interface does grant access, it also inevita-
bly acts as a kind of magician’s cape, continually
revealing (mediatic layers, bits of information,
etc.) through concealing and concealing as it
reveals.” She draws upon ideas of concealment to
critique the emergence of the so-called “invisible
interface” currently popularized by technology
developers. In particular, she is interested in the
ways that invisible interfaces make it harder for
computer users to have the kind of coconstitu-
tive and coadaptive relationship with their
machines espoused by earlier developers such
as Engelbart and Kay.®® She claims that invisible
interfaces “share a common goal underlying their
designs: to efface the interface altogether and so
also to efface our ability to read, let alone write,
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the interface, definitively turning us into consum-
ers rather than producers of content.”®® This act
of concealing the inner workings of the computer
from the user takes place under the espousing of
a particular form of "user-friendly" as an inherent
value of HCI: “one that depends on and then cele-
brates the device as entirely closed off both to
the user and to any understanding of it via a
glossy surface—is the only possible version of
the user-friendly, one that claims to successfully
bridge the gap between human and computer.””®
Emerson sees the Apple Macintosh as a turning
point in this history, where the interface then
became increasingly black-boxed in the name of
greater user-friendliness across the personal
computer industry.”! She laments the loss of ear-
lier conceptions of HCI, those that presented “a
philosophy of the user-friendly oriented toward
the flexible production (rather than the rigid con-
sumption) of knowledge.””* The effects of
increasing levels of abstraction between the com-
puter and user, and the different ways that inter-
faces have always been black-boxed, suggest a
ripe area for future HCI scholarship.

Alexander Galloway provides a slightly dif-
ferent take on both Kittler and the idea of invisi-
ble interfaces, in his 2012 book, The Interface
Effect.™ He pushes back against Kittler, particu-
larly his privileging of hardware over software
with its focus on objects and artifacts, as well
as his remediation argument, where new media
subsumes previous media within itself.”* When
thinking about the computer interface as some-
thing like a threshold, similar to windows or
doors, Galloway argues that “As technology,
the more a dioptric device erases the trace of
its own functioning (in actually delivering the
thing represented beyond), the more it suc-
ceeds in its functional mandate; yet this very
achievement undercuts the ultimate goal: the
more intuitive a device becomes, the more it
risks falling out of media altogether, becoming
as naturalized as air or as common as dirt.””
Instead of focusing on the effects of the invisi-
ble interface on the user—closing off the device
under the guise of user-friendliness—he instead
offers a perspective where the interface makes
itself meaningless as it becomes truly invisible.
However, as with Emerson, he pushes back at
the idea that the interface is only a threshold,
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that this is actually a misleading idea created
by the interface.”® There is no truly stepping
across the computer interface into what lies
beyond; so, thinking of it as a threshold misses
out on what is actually happening when people
interact with computers. An interface then is
actually more like the metaphorical interfaces
encountered in the history of its development.
As Galloway says “the interface is ultimately
something beyond the screen;” that is, “[it’ is a
general technique of mediation evident at all
levels; indeed it facilitates the way of thinking
that tends to pitch things in terms of ‘levels’ or
‘layers’ in the first place.””” The interface for him
is an allegory for the way we interact with the
world; it is all forms of mediation between subject
and object.

Moving to a far more specific case, and also
taking into account the role of human bodies
in interacting with computers, Matthew G.
Kirschenbaum’s 2016 book, Track Changes: A Lit-
erary History of Word Processing, comes at HCI
without describing it such.”® The entire book,
however, is about HCI at the individual level,
showing how word processing technologies
impacted the work of various well-known authors.
The interaction here is the process of writing, and
Kirschenbaum describes the role of computers
as: “The user sees only distant shadow of [ electri-
cal’ phenomena, which are recast as phosphores-
cent flickers on her screen—shapes and letters,
still and moving pictures, all of which we recog-
nize and manipulate. The result of all those dense
layers of mediation amplifying and echoing one
another is an utterly unique experience, one that
many of us can still remember from our own first
encounter with a word processor.””” He comes at
the history of word processing from a media stud-
ies perspective, building closely upon Kittler, and
telling the kind of reverse chronology found in
the other media archeology works discussed
here. He brings bodies into the picture in both his
consideration of how individual authors inter-
acted with their computers but also in what he
considers an interface to be, “by which  mean not
only what is literally depicted on a screen (menus,
icons, and windows) but also an interface in the
fuller sense of a complete, embodied relationship
between a writer and his or her writing materi-
als.”® This perspective of the interface as the
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entire system of HCI forces an acknowledgment of
the role of the human body in ways that other
understandings of the interface can leave out.

CASE STUD ES NHUMANS/BOD ES

The computer interface then is a communi-
cation medium, a user illusion, a metaphor,
symbols, a space, and a mediation; the differen-
ces between these mark where bodies come in
and the different ways, physically, that humans
experience interaction with computers. There
is far less historical work on the place of human
bodies in the HCI relationship. Of those that
have been written, they tend to engage with
bodies in two, sometimes overlapping, ways:
through the physical, mechanical manipulation
of computing devices using parts of the body
(typically, the hands) or through interactions
with the senses (the most common being sight
and touch).

Don Ihde tackles the relationship between
bodies and technology in both ways, by examin-
ing internet technologies as embodied from a
philosophical perspective, in his 2002 book, Bod-
ies in Technology.®' He plays with ideas of virtual-
ity and physicality in cyberspace: “Our ‘reach’
has extended now to global sites through the
Internet, our experiences have been transformed,
we are able to enter cyberspace through the
primitive virtual reality engines of the present,
and we are tempted to think we can transcend
our bodies by the disembodiments of simu-
lation.”®? Ihde classifies two forms that bodies
take in their interaction with computer technol-
ogy. Body one is the body in terms of its physical
attributes, such as types of perception and mobil-
ity. Body two is the social or cultural body and
the significance of the body in those realms.

It is body one that is at the heart of HCL,** but
that interface of body and computer then impacts
body two and our cultural understanding of the
relationship between bodies and computer tech-
nology. Ihde argues that “As the fantasy element
of cyberspace is amplified, one can choose to be
anything one can imagine. So here the elements of
fantasized cultural bodies come into play as a
kind of instant machinic theatrical role.”® He gets
at some of the ideas of interfaces expressed previ-
ously, that is, the promise of human augmentation

and changes to ourselves through our interaction
with computers. At its furthest extreme, this
becomes a fantasy of disembodiment, where “We
can—in technological culture—fantasize ways in
which we get beyond our physical limitations or
our social problems by means of technologies cre-
ated in utopian imaginations.”® Thde does not
present a solution to the tension between the real-
ity of bodies in the interface and the dream of leav-
ing that body behind but, for now, forces an
acknowledgement of the place of the body in inter-
acting with technology today, talking about tech-
nologies such as prostheses that are directly
incorporated into the body as being compromises
that are useful if not fulfilling the dream of becom-
ing more than human through technology.®®

One topic concerning HCI and bodies, which
has been fairly well-covered, is virtual reality
(VR). Early in the development of the technol-
ogy, Rheingold published his oft-cited book, Vir-
tual Reality®” Bodies are at the heart of all
interaction with VR technology. As Rheingold
describes what it was like to use VR in the late
1980s: “My body wasn’t in the computer world |
could see around me, but one of my hands had
accompanied my point of view onto the vast
electronic plain that seemed to surround me,
replacing the crowded laboratory I had left
behind, where my body groped and probed.”®®
VR becomes a way to sort of leave the body
behind but is also always entirely dependent on
the body being present.

In 1999, Ken Hillis approached VR more theo-
retically in his book, Digital Sensations: Space,
Identity, and Embodiment in Virtual Reality.®® He
likewise gets at the disconnect of embodiment
and disembodiment that seems rooted in VR
technologies, arguing that “as a technology and a
social practice, VR exemplifies a Western yearn-
ing for transcendence via achieving physical and
cultural imaginative remove of the subject’s
mind from her or his body,” and “[Virtual Envi-
ronments| suggest that direct access to knowl-
edge reduced to information is possible by
visible means alone, yet human bodies anchor
our ability to extend ourselves imaginatively into
the world, and to do so in an ethical manner.”
Hillis directly probes at this tension, asking “In
VEs, however, are users’ bodies really dispensed
with, ‘parked’ somehow, or ‘collapsed?’.”gl |
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would argue that all the authors here make it
clear that it is not so; the body always remains.

[ have also engaged with the relationship
between bodies and computers through the his-
tory of interfaces and HCI in my 2015 book, Making
Computers Accessible: Disability Rights and Digital
Technology.”* In particular, I examine the gradual
shift from text-based (or command-line) interfaces
to GUIs with personal computers and the effects
this change had on people with different disabil-
ities and, therefore, different ways of doing HCI. I
argue that, with the GUIL: “This innovation led to,
for the most part, personal computers being more
user-friendly, but, as with any change in a technol-
ogy, certain assumptions were built in regarding
who would use it and how. People with certain
kinds of bodies found GUIs an improvement, while
others—particularly those with vision impair-
ments—experienced a new obstacle in interacting
with the computer.” Similar to Emerson’s critique
of interfaces increasing concealment over time, I
see the GUI as creating a situation where “the user
is further removed from the computer architecture
itself and experiences the computer as something
familiar and commonplace.”® For some users,
with certain disabilities (such as particular learning
disabilities), this tradeoff was worth it, as the GUI
allowed for easy use of the computer where the
text-based interface could be difficult to interact
with. However, people with different bodies and
different needs encountered the GUI as an, initially
at least, insurmountable obstacle. For a number of
years, blind people were simply unable to use GUI
computers, until screen readers could be made to
work with the new kind of interface.”® This case
forces a consideration of HCI where some people
are unable to experience it at all, and all the differ-
ent values behind interfaces—such as user friendli-
ness or goals of coevolution—become moot
because people with certain bodies have not been
anticipated as computer users.

Continuing to think about the role of sight in
interaction with computers, Nanna Verhoeff con-
siders the relationship between vision and
touchscreen mobile interfaces by focusing on
both the screen and the body, in her 2012 book,
Mobile Screens: The Visual Regime of Navigation.”®
Examining different historical case studies, she
highlights the moment of interaction with a
screen and the role of the senses of sight and
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touch in both creating what appears on the
screen, as well as taking in its output, such that
“what is shown on the screen has to do with how
one interacts with it, that is, we can almost liter-
ally see what we are doing.”’ The use of both
sight and touch together, particularly with
mobile touchscreens, such as gaming devices,
tablets, and smartphones, enables a different
kind of place of the body in HCI. As Verhoeff
argues, “But if touchscreen shifts the metaphor
from eye to touch, from vision to tactility, some-
thing else also happens. The idea of the
touchscreen signifies a definitive leave taken
from the illusion of retinal looking—of looking
with the body aloof, uninvolved, and protected
from influence.”® The entire body becomes a
part of the HCI experience, reminiscent of the
imagined analog interaction with Bush’s Memex.
The distancing of the body that was discussed
alongside the GUI and the movement toward
invisible interfaces is, strikingly, reversed here;
by incorporating multiple senses working
together to produce input and take in output, the
body becomes part of the interface in a way that
is almost blended with the computer side of the
relationship, as in the idea of Engelbart’s inter-
face as energy flowing in the exchange of actions
between human and machine. Perhaps invisible
interface is not quite the right description of
what is happening with the use of these computer
technologies, but more a mingled interface,
where the human body and the computer hard-
ware/software become inseparable.

The final work on the history of HCI that I
would like to discuss is David Parisi’'s recent
book, Archaeologies of Touch: Interfacing with
Haptics from Electricity to Computing.99 Parisi
looks at the history of haptic technologies and
the role of touch as a sense that developers have
both wanted and struggled to incorporate into
technologies. He builds upon McLuhan (as well
as Rheingold’s and Hillis’s VR works), with a
view of “media as imperfect extensions of the
human nervous system, functioning as frag-
mented, selective, and necessarily imperfect
externalizations of the senses,” but he argues
that touch was treated by McLuhan as only met-
aphor and lacking the bodily reality of what it
means to move one’s limbs and touch some-
thing.'” True haptics—being able to replicate
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touch with a machine—has been a Holy Grail
for technology developers that would “wipe
away the old subject of information machines —
the one whose bodily and perceptual habits
had to acclimate to the interface’s taxing artifi-
ciality — and replace it with a new haptic sub-
ject, fully embodied through the interface.”'”!
Yet, as a Holy Grail, the ultimate haptic inter-
face is never quite achieved, particularly for VR
technologies. The potential, though, remains
for touch to be more: “It is not enough that the
addition of haptics transforms media interfac-
ing. It also must transform (to again recall
McLuhan) the humans that media interface
with and the social and economic practices
that arise from the agitations of their newly
reconstituted sensing selves.”’%?

This ever unrealized dream of a true haptic
interface is then contrasted with the touchscreen
interfaces that have become popular today. Parisi
sees these as not doing what haptic interfaces
have the potential to do, to engage touch in com-
plex ways as the predominant sense for HCI. And
yet, there is a seductive appeal of the touchscreen
as good enough, bringing touch in but in ways
that are not ultimately fulfilling: “The movements
of the hands and fingers are acclimated to particu-
lar demands of sensitive screens, as a new set of
fundamentally haptic bodily habits allows the
users to become legible to computing machines,”
and “the intuitive ease with which young children
manipulate touchscreen images—both as a
source of jubilation and of moral panic—seems
to confirm advertisers’ claims that touch inter-
facing circumnavigates the need for cultural
training, tapping into an innate, naturalistic
storehouse of gestures.”’®® This marks a form
of HCI seemingly opposite of that where the
computer is intended to augment human intel-
lect; this is interaction in the most bodily and
sensual form but one that promises to open
new kinds of doors in what computers can do
for us, if only we could ever truly achieve it.

CONCLUS ON

In many ways, HCl is a nebulous concept in the
history of computing. Because almost every
account of computer technology involves interac-
tion between humans and computers in some
form, it is hard to pin HCI down as its own thing,

its own analytic category through which to under-
stand the history of computers. Of the works dis-
cussed here, however, there are a number of
fairly concrete threads running through them.
One is an attempt to understand exactly what the
computer interface is. Scholars engage with this
concept in a number of ways. Many draw upon
something similar to Engelbart’s idea, where the
interface is something fluid, or even energy,
through which interaction between humans and
computers takes place. The interface is some-
thing akin to an assemblage here—the system of
human and computer interacting. This provides
for potentially powerful ways to understand the
relationship occurring between the different com-
ponents of the system but runs the risk of eliding
the individuality of those components them-
selves, such as the software, screen, input devi-
ces, human senses, and hands. The interface is
also a metaphor, but of what is up for debate.
More popularly, however, the interface is soft-
ware and hardware. It is text based or graphical,
and involving the use of different kinds of input
and output devices. With the definition never
locked down, the meaning of the interface must
be spelled out in every work.

There have also been enormous changes to
interfaces and HCI over computer history. A ten-
sion has arisen and become stark at various times
between goals of interfaces providing for a user-
friendly experience versus wanting computers to
offer new ways of learning and even for the aug-
mentation of the human mind. This tension has
become particularly striking with the rise of ubiq-
uitous and invisible interfaces, where our interac-
tion with computers becomes something we are
potentially not even aware that we are doing.

To foreground the interface then, [ argue, is to
emphasize the embodiment of interaction with
computers. By defining the interface as the sys-
tem of HCI, then, even with invisible interfaces,
the body remains visible, as it provides the means
through which we engage input and take in
output. In general, much remains to be studied
concerning the place of the body in computer his-
tory and people’s interaction with technology,
such as new kinds of bodily interaction with com-
puters in the form of wearable or embedded digi-
tal technologies. One new arena to be explored
lies in human-machine integration, research that
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centers the human body in trying to extend it with
computer technology.'® Another major under-
studied area is the field of HCI itself as a subject of
scholarly analysis. With few exceptions, there is a
lack of sense of HCIs development over time, with
its departments, degrees, and positions in indus-
try.’% Dourish’s book and some of Suchman’s
accounts of her work at PARC provide a look at
the relationship between HCI and the social scien-
ces, but there remains more to this history to
study. There is also a lack of engagement between
history and media studies as the two core fields
examining the history of HCI. Each could learn
from the other in more deliberate ways, particu-
larly through the sharing of historical context and
theoretical approaches. Overall, HCI needs to be
drawn out more in histories of computing; it
needs to be center-staged as a framework, with
different understandings of interfaces and bodies,
through which we can examine aspects of com-
puter technology and computer users. In order to
get a real sense of the history of HCI, it needs to
not be this nebulous concept in the background
of all interactions between humans and com-
puters but instead foregrounded as the place
where humans and computers communicate and
change each other.
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